Maturation of murine erythroleukemia cells committed to differentiation requires protein kinase C.
Treatment of murine erythroleukemia cells (MELC) attached to fibronectin-coated dishes with dimethyl sulfoxide causes the cells to become committed to the erythroid differentiation pathway. These cells mature extensively and acquire the characteristics of erythroid cells. The cells lose their cell-surface fibronectin receptors and accumulate red cell-specific membrane proteins, such as band 3, in amounts comparable to those in erythrocytes. Previous studies of MELC have shown that the presence of protein kinase C (PKC) is required for commitment to differentiation, but that the level of PKC activity declines progressively during maturation. In this study, we have established a role for PKC in the maturation of MELC committed to differentiation. Our results show that down-regulation of PKC by addition of phorbol 12-myristate 13-acetate (PMA) to committed MELC blocks subsequent maturation of the cells. Treatment of MELC with the PKC inhibitors H7 and sphingosine had similar effects. Down-regulation of PKC was assayed by measuring cytosolic PKC activity as well as by Western blotting using PKC antibodies. MELC maturation was monitored by loss of the cell-surface fibronectin receptor, release of cells from fibronectin plates, and accumulation of the band 3 anion transport protein. Immunoprecipitation of surface-labeled proteins by an anti-fibronectin receptor (integrin) antibody showed that PMA-treated cultures had more fibronectin receptor protein than untreated cultures 6 days post-induction. As a result, cultures of committed MELC treated with PMA remained attached to fibronectin-coated plates, whereas non-PMA-treated cells were released into the culture medium. Furthermore, PKC-depleted cells accumulated much smaller amounts of band 3 protein and band 3 mRNA than did non-PKC-depleted controls. Our results show that although PKC activity declines progressively during post-commitment maturation of MELC, its continued presence is critical for the process of cellular maturation.